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This 1966 Summer Institute for training educational research workers in j 
statistical methodology attempted to convey concepts of statistical and analytic | 
techniques, to provide instruction and experience in the use of high speed computers, I 
and to guide trainees in the selection and application of techniques to their research | 
work. The first session (June 6- July 15) was attended by 31 researchers actively 1 
engaged in secondary school education; 22 remained through the second session | 
(July 19-August 12). During each session trainees attended morning classes in | 
statistical techniques; afternoon classes were in behavioral research methodology f 
(first session only) and computer laboratory work with an IBM 7094 and several IBM | 
1401 computers. A Problems Seminar was added in the second session. Trainees and j 
faculty members, who were professional statisticians as well as subject matter j 
specialists from social, behavioral, and computer science departments, offered I 
suggestions for program improvement through an evaluation form. (Summary data on J 
publicity, applications, trainees, program director’s attendance, and finances are j 
included.) (LP) - - 
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Pinal Report 

For An Educational Research Training Project 
(Summer Institute on "Statistical Methodology for Educational Research") 



ORIENTATION 



The purpose of this Institute was to train educational research 
workers in basic analytical techniques, notably statists \ analyr J s, 
required in their research areas. Specifically, the Summer Insuiouce 
extended over ten weeks and had the following objectives: 



a) to convey an understanding of the basic concepts of statistical 
and analytic techniques to research workers in the educational 
field who had no prior exposure to these notions. 



b) to extend the knowledge of statistical methodology of research 
workers who had been exposed to basic course work in this area. 



c) to provide some instruction and experience in the use of high- 
speed computers for statistical analysis. 

d) to provide guidance with regard to the selection and application 
of the statistical techniques appropriate to research problems 
of persons who were already working on specific research problems 
in the educational field. 



The Course of Study 



The Institute consisted of two sessions, Session I, 6 weeks, 
Session II, 4 weeks, and it was the intention that most persons 
should attend this Institute for the entire ten weeks. 



Session I: Introductidn to Basic Analytical Techniques 

June 6 - July 15 (Coinciding with the first summer session at Texas A&M) 



The morning sessions covered topics normally given in a basic 
statistical methods course. The text was Statistical Inference , 

Vol . I by J.C.R. Li (Edwards Brothers, Inc., Ann Arbor, Michigan, 1964). 
This book covers basic statistical analysis topics on a non-mathematical 
plane . y 



A brief list of the statistical techniques covered is as follows: 



Descriptive Statistics 
The Normal Distribution 
Sampling Experiments 



- 1 - 










mmm mmui 



a 



J 



I 









r 



f 

r 









Sample Mean 



Test of Hypothesis 

2 

Sample Variance x Distribution 



Student's t-Distribution 

* 

Variance-Ratio - F Distribution 
Difference Between Sample Means 
Confidence Intervals 
Randomized Blocks 



In the afternoons, staff members of the Departments of Education' 
and Psychology and Computer Science introduced Institute participants 
to topics in behavioral ; e search methodology, including the discussion 
qf examples in educational research of concepts taught in the morning 



sessions. 



Session II: Additional Topics and Applications Seminar 
July 19 - August 12, 1966 



Morning lectures dealt with additional topics such as multiple 
regression, experimental design, and the analysis of general linear 
models. The text was Statistical Inference a Vol . II, by J.C.R. Li> 
(Edwards Brothers, Inc., Ann Arbor, Michigan, 1966J7 



A brief description of the statistical techniques covered is 
as follows: 



Extensions of Analysis of Variance 

Tests of Specific Hypotheses in the Analysis of Variance 

Linear, Regression-I 

Multiple Regression-Algebra 

Multiple Regression-Inference 

Fitting Constants 

Factorial Experiments 



The afternoon sessions were devoted to computer laboratories 
(both conventional and high-speed) illustrating problems from the 
morning lectures, and in addition, there was conducted a “Problems 
Seminar" where the attendees of the Institute were invited to submit 
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I their own research problems so that aspects of statistical analyses 

U involved in these projects would he discussed. 

i 

l 

i Thirty-one trainees attended the first session only (June 6 

| to July 15) and twenty- two trainees attended both sessions (June 6 

to August 12). AH trainees were persons actively engaged in secondary 
I school education and concerned with varying research aspects in their 

[ educational activities. They were either high school teachers or 

I persons concerned with the administration of high school education 

j at state offices or educational offices at a more local level. All 

trainees were highly motivated and some of them were intending to 
I proceed to higher degree work in Education at a University. The age 

l range of the trainees was considerable , ranging from 22 to 50 years 

f of age . 
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DESCRIPTION OF THE PROGRAM 



The time schedule followed by both sessions was as follows: 



8:30 to 


9:30 


Lecture 


9:30 to 


9:45 


Question Period 


9:45 to 


10:00 


Intermission 


10:00 to 


11:00 


Lecture 


1:U5 to 


2:45* 


Computer Laboratory 


2:45 to 


3:00 


Intermission 


3:00 to 


5:00* 


Session I: Lecture with Intermission 



Session II: Problems Seminar 

*0n Wednesday afternoons high speed computer laboratory - lectures. 

The faculty for this Institute was comprised of professional 
statisticians from the Graduate Institute of Statistics, who provided 
faculty with acknowledged competence and established record of re- 
search in statistical methodology, and subject matter specialists 
from the social, behavioral, and computer science departments, who 
provided a faculty of similar standing with respect to the use of 
analytic techniques in their fields. 

It was found that Dr. Gene Dayhoff , who was a scheduled faculty 
member in our proposal, received at short notice, an assignment in 
Brazil. It was, therefore, necessary to assign his duties in the 
Summer Institute to Mr. J. G. Darroch, Assistant Professor, Graduate 
Institute of Statistics. Moreover, it was also necessary to make a 
change in the instructor responsible for the Wednesday afternoon 
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hig h, speed computer sessions: Mr. G. H. D ipple , Instructor in the 

School of Business Administration, took over the duties of 
Professor Don Drew. Mr. D ipple has acted, since the Pall of 1965 > , 
as the coordinator for Data Processing activities in the School of 
Business Administration. 

The Fac ul ty members for the various lectures and sessions were 
therefore as follows: 

Morning Lectures 

First Session 

J. G. Darroch (Assistant Professor, Graduate Institute of 
Statistics) 

Second Session 

R. J. Freund (Associate Professor, Graduate Institute of 
Statistics) 

Afternoon Lectures with Problems Seminar 
First) Session 

D. G. Barker (Associate Professor, Department of Education 
and Psychology) 

W. A. Luker (Head, Department of Business Analysis and 
Research) 

G. H. Dipple (Instructor, School of Business Administration) 

Second Session . 

H. 0. Hartley (Director, Graduate Institute of Statistics) 

VJ # A. Luker (Head, Department of Business Analysis and Research) 



Facilities 

Each student who attended the Summer Institute was allocated 
a working desk in an air-conditioned room for the duration of his 
attendance. The classes were conducted in modern air-conditioned 
classrooms equipped with visual aids. The use of Cushing Library 
(the main University library) and all branch libraries were made 
available for the use of the students. In addition, the extensive 
reprint collection of the faculty members of the Graduate Institute 
of Statistics was available to students who. attended the advanced 
‘Problems Seminar.’ The facilities of the weli-known(Texas A&M 
University Data Processing Center^ which contains an IBM 709 1 * and 
several IBM l4oi computers, were available for the use of the 
participants . 
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EVALUATION OF THE EROGRAM 

m 

At the conclusion of both Session I and Session II, the attached 
instruments were given to every trainee in order to obtain guidance 
with regard to the success of the program. The trainees were asked 
to answer the questions but were told not to sign the instrument. 

It was hoped, thereby, to obtain frank and useful guidelines for an 
evaluation. Copies of the completed questionnaires are on file and 
could be made available to the Department of Health, Education and 
Welfare if requested. 

An evaluation by our faculty of the instrument indicated that 

• on the whole the program was regarded as both most useful and in- 
structive; however, the following lessons can be learned with regard * 
to future Summer Institutes. 

There was an indication of " tiring" towards the end of the first 
session, but by the end of the second session the trainees staying 
for the f ull program did not indicate that the length of the full 10 
weeks session was excessive. It is hoped that an anticipation of the 
second sessions activities in the first session will avoid this 
stagnating effect towards the end of the first session. 

It is indicated that there should be a better coordination 
between the statistic ally oriented lectures and those on research 
methods and educational techniques. 

It is indicated that some of the trainees were not able to derive 
sufficient benefit from a discussion of educational problems not 
directly linked with those that they themselves had encountered. It 

• is suggested, therefore, that an assessment of the interests of the 

trainees be undertaken at a very early stage of the Institute so that 
the faculty can be better guided with regard to the selection of 

• problems more likely to motivate the group of trainees as a whole. 

The trainees were very appreciative of the opportunity of discussing 
their own educational problems, both with the faculty as well as with 
their fellow trainees in the problem sessions. 

The second session problem class must be regarded as perhaps 
the most successful part of the program: Trainees participated in 

the presentation of their problems, were guided to the selection xfrf 
the appropriate statistical technique and applied these in sample 
computations. Seven problems were selected for discussion with an 
average d u ration of 2-3 afternoons per problem. The trainees sub- 
mitting the problems returned to their home-base with plans for de- 
tailed statistical analysis. 
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The instruction of the application of high speed computers to 
educational problems was well appreciated. However, it was suggested 
that there be more of this activity and that the trainees efforts in 
this area should be recognized as part of the official assessment of 
their performance in the Institute's program. 



The afternoon computer laboratory was very much appreciated by 
the trainees as it appeared to give them an opportunity of discussing 
the problems they encountered in class with the graduate student in- 
structors in this laboratory. It appeared that the help rendered by 
these instructors was not merely confined to computational aspects, 
but also aided greatly with regard to the understanding of the sub- 
ject matter areas presented in the lectures. 



The facilities provided were regarded as a rule as entirely 
satisfactory, however, some indication was given that the number of 
calculators provided was not entirely adequate. 



Some budgetary difficulties were encountered through the fact 
that (a) the trainees were not supposed to be charged tuition fees 
by the University and (b) no tuition fees should appear in the budget 
submitted to the Department of Health, Education and Welfare. It 
will, therefore, be necessary in future Summer Institutes to arrange 
with the University administration that the payment of tuition fees 
be reflected as an administrative item. 



Selection Criteria 



Participants in this Institute were to have consisted of persons 
who were at the time active in some phase of Education research. 

This included administrators and faculty members of Colleges and 
Universities having departments of Education; administrators, counselors 
and teachers in public education systems in which some research in 
Education was being carried on and research workers in government- 
agencies and private industry catering to educational needs. Par- 
ticipants were to possess at least a master's degree or equivalent 
and were to have a good knowledge of college algebra. 



As mentioned above, in spite of the above criteria some of the 
trainees did not have an adequate quantitative preparation. This 
seems to have been a function of outdated training in college algebra. 
It is hoped that such shortcomings can be avoided in future selections 
provided that a grant for the Summer Institute is awarded early enough 
to permit our faculty a more searching application of the selection 
criteria. 



- 6 - 






1 



i 



V 






I 



I 



% 



I 

$ 



4 

•V 



i 



fl 



